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Description

[0001] The present invention relates to a process for
the manufacture of 1,1,1,3,3-pentafluoropropane.
1,1,1,3,3-pentafluoropropane is useful amongst others
as constituent of blowing agents for polyurethane foams
in compositions with 1,1,1,3,3-pentafluorobutane.
[0002] The invention allows for efficient manufacture
of 1,1,1,3,3-pentafluoropropane.

[0003] The invention concerns a process for the man-
ufacture of 1,1,1,3,3-pentafluoropropane, which com-
prises reacting 1,1,1,3,3,3-hexafluoropropane with a
source of hydrogen. The 1,1,1,3,3,3-hexafluoropropane
is generally reacted with a source of hydrogen under con-
ditions maximizing production of 1,1,1,3,3-pentafluoro-
propane.

[0004] In the process according to the invention the
reaction is generally carried out in the presence of a hy-
drogenation catalyst. This catalyst is preferably selected
from metals of Group VIII of the periodic table of ele-
ments, more particular it is selected from Pd, Pt, Rh, Ru,
Ni and Ir. Pd is preferred.

[0005] The catalyst is preferably supported. Support
can be active carbon, alumina, fluorinated alumina,
LiAl5Og, or fluorinated derivative thereof.

[0006] The source of hydrogen is preferably hydrogen
gas. The molar ratio of hydrogen (or hydrogen equiva-
lent) to 1,1,1,3,3,3-hexafluoropropane is generally from
1 to 5, often from1,5 to 3 and preferably from1,5 to 2.
[0007] In the process according to the invention the
reaction can suitably be carried out in the gas phase. In
that case the reaction is generally carried out at a tem-
perature from 0 to 500°C, often the temperature is from
50 to 250°C and preferably from 80°C to 200°C. In that
case, the reaction is generally carried out at a pressure
from 1 to 20 bar, often the pressure is from 2 to 10 bar
and preferably from 1,5 to 5 bar.

[0008] In another embodiment, the reaction is carried
out in the liquid phase. In that case the reaction is gen-
erally carried out at a temperature from 50 to 250°C, often
the temperature is from 70 to 200°C and preferably from
80°C to 150°C. In that case, the reaction is generally
carried out at a pressure from 1 to 60 bars, often the
pressure is from 5 to 50 bars and preferably from 10 to
40 bars.

[0009] In the process according to the invention the
reaction can suitably be carried out continuously. It can
also be carried out batchwise.

[0010] Inaparticularembodiment, the process accord-
ing to the invention comprises

(a) reacting 1,1,1,3,3,3-hexachloropropane with hy-
drogen fluoride to form a reaction product comprising
1,1,1,3,3,3-hexafluoropropane and optionally start-
ing materials and intermediates

(b) separating 1,1,1,3,3,3-hexafluoropropane from
the reaction product and optionally recycling starting
materials and intermediates to step (a)
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(c) reacting 1,1,1,3,3,3-hexafluoropropane obtained
in step (b) with a source of hydrogen according to
the process of anyone of claims 1 to 9.

[0011] The manufacture of 1,1,1,3,3,3-hexafluoropro-
pane is described for example in EP-A-522639 in the
name of the applicant, the disclosure of which is incor-
porated by reference into the present application.
[0012] The example here after is intended to illustrate
the invention without limiting it.

Example

[0013] Inastainless steelreactor a catalyst comprising
10 % Pd on active carbon is charged. Hydrogen gas is
introduced continuously at a pressure of 2 bar and a tem-
perature of200°C. 1,1,1,3,3,3-hexafluoropropane is then
introduced continuously to obtain a molar ratio
H2/1,1,1,3,3,3-hexafluoropropane of 2 to 1. The reactor
effluents are liquefied in a cold trap. The analysis of the
contents of the cold trap shows formation of 1,1,1,3,3-
pentafluoropropane.

Claims

1. A process for the manufacture of 1,1,1,3,3-pen-

tafluoropropane, which  comprises reacting
1,1,1,3,3,3-hexafluoropropane with a source of hy-
drogen.

2. The process of claim 1, wherein the reaction is car-
ried out in the presence of a hydrogenation catalyst.

3. The process of claim 1, wherein the catalyst is se-
lected from Pd, Pt, Rh, Ru, Ni and Ir.

4. The process of any one of claims 1 to 3, wherein the
source of hydrogen is hydrogen gas.

5. The process of any one of claims 1 to 4, wherein the
reaction is carried out in the gas phase.

6. The process of claim 5, wherein the reaction is car-
ried out at a temperature from 0 to 500°C.

7. The process of claim 5 or 6, wherein the reaction is
carried out at a pressure from 1 to 20 bar.

8. The process of any one of claims 1 to 4, wherein the
reaction is carried out in the liquid phase.

9. The process of any one of claims 1 to 8, wherein the
reaction is carried out continuously.

10. A process according to any one of claims 1 to 9,
which comprises
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(a)reacting 1,1,1,3,3,3-hexachloropropane with
hydrogen fluoride to form a reaction product
comprising 1,1,1,3,3,3-hexafluoropropane and
optionally starting materials and intermediates
(b) separating 1,1,1,3,3,3-hexafluoropropane 5
from the reaction product and optionally recy-
cling starting materials and intermediates to step

(a)

(c) reacting 1,1,1,3,3,3-hexafluoropropane ob-
tained in step (b) with a source of hydrogen ac- 70
cording to the process of anyone of claims 1t0 9.
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